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(67)  The disclosure provides a wireless charging
alignment method and system, the system comprising
an electronic device and a wireless charging device, the
electronic device having a display screen capable of dis-
playing atleastan marking symbol, the wireless charging
device having a placement surface, the wireless charging
device being disposed with at least a wireless charging
module inside the placement surface, and the wireless
charging device further comprising atleast a correspond-
ing symbol; the alignment method of the present inven-
tion is, in the process of placing the electronic device on
the placement surface, to align the marking symbol to
the corresponding symbol is aligned with the correspond-
ing symbol, thereby quickly and accurately completing
the alignment of the wireless charging, and a better sub-
sequent charging performance can be performed.
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Description

[0001] This application claims the priority of Taiwan
Patent Application No. 107147710, entitled "WIRELESS
CHARGING ALIGNMENT METHOD AND SYSTEM",
filed on December 28, 2018, the disclosure of which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The technical field generally relates to a tech-
nical field of wireless charging, and in particular to a de-
sign for fast charging position alignment between an elec-
tronic device and a wireless charging device.

BACKGROUND

[0003] Wireless chargingtechnology, to provide power
by non-physical contact, is more and more popular as
the technology matures. Various types of electronic mo-
bile devices, such as mobile phones and tablet comput-
ers, are adopting the wireless charging technology in-
creasingly.

[0004] However, to improve the wireless charging ef-
ficiency, the charging position of the electronic device
and the wireless charging device or wireless charger
must be accurately aligned when used. To solve this
problem, the current methods are mainly divided into two
categories:

1. Using a built-in software and detection circuit in-
side the electronic device, when the electronic de-
vice is placed on the wireless charger, if the charging
position is not correctly aligned, the electronic device
will directly display a message or ringing as a re-
minder, and the user then moves the electronic de-
vice to adjust to the correct position. The disadvan-
tage is that the electronic device has to be moved
and adjusted every time, and cannot be quickly
moved to the correct position, which is time consum-
ing and inconvenient; in addition, the electronic de-
vice with this function has a higher unit price, which
increases the financial burden on the user.

2. Improving the structure of the wireless charger,
for example, multiple sets of charging transmitting
coils are added at multiple locations inside to solve
the problem of difficulty in alignment by enlarging the
charging range; alternatively, a moving mechanism
is provided inside to adjust the position of the charg-
ing transmitting coil. The disadvantage is that the
internal structure of the wireless charger is too com-
plicated and high in cost.

[0005] Therefore, itis imperative to address the afore-
mentioned issues with a more convenient design.

10

15

20

25

30

35

40

45

50

55

SUMMARY

[0006] The primary object of the present invention is
to provide a wireless charging alignment method and sys-
tem, mainly by an electronic device to be charge display-
ing an marking symbol to match a corresponding symbol
on awireless charging device to achieve alignment when
the electronic device is placed for charging, greatly re-
ducing time and process of correction and alignment, pro-
viding users with great convenience.

[0007] To achieve the object, the wireless charging
alignment system of the present invention comprises an
electronic device and a wireless charging device, the
electronic device having a display screen capable of dis-
playing atleast an marking symbol, the wireless charging
device having a placement surface, the wireless charging
device being disposed with at least a wireless charging
module inside, located at a position corresponding to the
placement surface, and the wireless charging device fur-
ther comprising at least a corresponding symbol; when
the electronic device being placed on the placement sur-
face, the marking symbol being aligned with the corre-
sponding symbol to achieve position alignment for wire-
less charging.

[0008] Furthermore, the wireless charging alignment
method of the present invention comprises the steps of:
adisplay screen of an electronic device displaying at least
a marking symbol; placing the electronic device on a
placement surface of a wireless charging device, align-
ment the marking symbol with at least a corresponding
symbol on the wireless charging device.

[0009] In apreferred embodiment, the marking symbol
are displayed at at least two marking positions at different
positions on the display screen, and the corresponding
symbol is formed on the placement surface to allow the
marking positions aligned with the corresponding sym-
bol. This approach is suitable for a platform wireless
charging device.

[0010] Inapreferred embodiment, the marking symbol
is a marking line, and the corresponding symbol is an
alignment line; the length of the alignment line is greater
than the size of the electronic device; when the electronic
device is placed on the placement surface, both ends of
the marking line can be easily aligned with the alignment
line.

[0011] In a preferred embodiment, the wireless charg-
ing device further comprises two clamping arms, and the
two clamping arms are mounted on two sides of the wire-
less charging device, wherein atleast one of the clamping
arms can move toward or away from the other clamping
arm, wherein the corresponding symbol is formed on at
least one of the clamping arms ; thereby, when the elec-
tronic device is placed on the placement surface and is
clamped by the two clamping arms, by aligning the cor-
responding symbol with the corresponding symbol, the
user can use the electronic device and perform charging
in a hands-free manner.

[0012] In a preferred embodiment, the wireless charg-
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ing device further comprises a stopping member protrud-
ing from the placement surface, the stopping member
having the at least a corresponding symbol, when the
electronic device is placed on the placement surface with
a side abutting the stopping member, so that the marking
symbol can be aligned with the corresponding symbol to
achieve alignment fast.

[0013] The wireless charging alignment method and
system of the present invention are characterized in that
the electronic device displays the marking symbol in a
database of built-in software to a corresponding symbol
on a wireless charging device to achieve alignment when
the electronic device is placed for charging, to ensure
alignment ready for subsequent charging to improve
charging efficiency to achieve optimal charging result.
[0014] The foregoing will become better understood
from a careful reading of a detailed description provided
herein below with appropriate reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The embodiments can be understood in more
detail by reading the subsequent detailed description in
conjunction with the examples and references made to
the accompanying drawings, wherein:

FIG. 1 shows a schematic view of the flowchart of
the wireless charging alignment method in accord-
ance with an exemplary embodiment of the present
invention;

FIG. 2 shows a dissected schematic view of the elec-
tronic device of the wireless charging alignment sys-
tem in accordance with a first exemplary embodi-
ment of the present invention;

FIG. 3A shows a schematic view of the marking sym-
bol of the electronic device of the wireless charging
alignment system in accordance with an exemplary
embodiment of the present invention;

FIG. 3B shows a schematic view of another marking
symbol of the electronic device of the wireless charg-
ing alignment system in accordance with an exem-
plary embodiment of the present invention;

FIG. 4 shows a schematic view of the electronic de-
viceinuse in the wireless charging alignment system
in accordance with the first exemplary embodiment
of the present invention;

FIG. 5 shows a schematic view of the electronic de-
vice in the wireless charging alignment system in
accordance with a second exemplary embodiment
of the present invention;

FIG. 6 shows a schematic view of the electronic de-
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vice in useinthe wireless charging alignment system
in accordance with the second exemplary embodi-
ment of the present invention;

FIG. 7 shows a schematic view of the electronic de-
vice in the wireless charging alignment system in
accordance with a third exemplary embodiment of
the present invention;

FIG. 8 shows a schematic view of the electronic de-
vice in the wireless charging alignment system in
accordance with a fourth exemplary embodiment of
the present invention;

FIG. 9 shows a schematic view of the electronic de-
vice in useinthe wireless charging alignment system
in accordance with the fourth exemplary embodi-
ment of the present invention;

FIG. 10A shows a schematic view of the electronic
device in the wireless charging alignment system in
accordance with a fifth exemplary embodiment of
the present invention;

FIG. 10B shows a schematic side view of the elec-
tronic device in the wireless charging alignment sys-
tem in accordance with the fifth exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE DISCLOSED EM-
BODIMENTS

[0016] Inthefollowing detailed description, for purpose
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.

[0017] FIG. 1 shows a flowchart of wireless charging
alignment method according to the present invention.
The method comprises the following steps:

Step 101: Display at least an marking symbol on a
display screen of an electronic device;

Step 102: Place the electronic device on aplacement
surface of a wireless charging device, and the mark-
ing symbol is aligned with at least a corresponding
symbol on the wireless charging device.

[0018] As such, the presentinvention can quickly com-
plete the alignment of the electronic device placed on the
wireless charging device, and maintain better charging
performance during the subsequent wireless charging
process.

[0019] The presentinvention will be described in detail
in the following, as shown in FIG. 2, which is a dissected
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view of the wireless charging alignment system of the
present invention. The wireless charging alignment sys-
tem comprises an electronic device 20 and a wireless
charging device 30. The electronic device 20 is a portable
electronic product capable of wireless charging, such as,
a mobile phone, a tablet computer, a video player, and
so on. The electronic device 20 is provided with a display
screen 21, which can display at least a marking symbol
22. The marking symbol is generated by an application
software installed on the electronic device 20 according
to a built-in database. For example, in the present em-
bodiment, the electronic device 20 is a mobile phone,
and the application software establishes a database for
optimal charging position for each mobile type according
to data obtained by independent experiments conducted
by the inventor or provided by different manufacturers
for different models. When the application software is
installed on different electronic devices, the application
software can display the optimal charging position with
the marking symbol 22 on the display screen 21 accord-
ing to the database. The application software can be con-
tinuously updated by a cloud database to meet the needs
of new products.

[0020] In a preferred embodiment, the marking symbol
22 displays at least two marking positions 221 at different
positions of the display screen 21. In FIG. 2, the marking
symbol 22 is a marking line, and the two marking posi-
tions 221 are displayed on both sides of the display
screen 21 in a manner to facilitate subsequent visual
alignment. The form of the marking symbol 22 is not lim-
ited to, such as an arrow, a triangle, or other symbols.
As shown in FIG. 3A, the marking symbol 22A includes
two triangles; or as shown in FIG. 3B, the marking symbol
22B includes a single straight line and an arrow. When
the number of the marked positions 221 displayed at the
edge of the display screen 21 reaches three, the align-
ment of subsequent charging will be more precise and
easier. In addition to the display of a static image, the
marking symbol can also be presented by the dynamic
moving trajectory.

[0021] In the embodiment of FIG. 2 of the present in-
vention, the wireless charging device 30 is a platform
type wireless charging product, and the wireless charging
device 30 has a placement surface 31 for placing the
electronic device. 20. The wireless charging device 30
is provided with at least a wireless charging module 32
(shown as dash line in the figure) inside, and the wireless
charging module 32 uses the known wireless charging
technology, including a wireless charging coil and related
control circuits. Since this is similar to the known tech-
nology, it will not be described in detail. In the embodi-
ment of the present invention, at least a corresponding
symbol 33 is formed on the wireless charging device 30.
In the embodiment in FIG. 2, the corresponding symbol
33 is formed on the placement surface 31, and the cor-
responding symbol 33 can be a cross line, a single line,
or other symbol that can be aligned with. In this embod-
iment, the placement surface 31 has a length and a width
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larger than that of the electronic device 20, and the cor-
responding symbol 33 is a cross line and the length is
also larger than the size of the electronic device 20.
[0022] As shown in FIG. 4, in the process of placing
the electronic device 20 on the wireless charging device
30, the user can visually check whether the marking sym-
bol 22 is aligned with the corresponding symbol 33, and
adjust the position of the electronic device 20 to ensure
that it is located after being placed at the best charging
position for the optimal charging performance. In addi-
tion, in general, the charging induction coils of the elec-
tronic device 20 are all located at the center position, so
that the marking symbol 22 as a line in the figure can be
easily aligned with the corresponding symbol 33 of the
cross line. Obviously, if the electronic device 20 gener-
ates two marking symbols 22B as shown in FIG. 3B, three
marking positions 221 are available for alignment refer-
ence, which is faster and easier to align. In addition, if
the charging induction coil is not at the center position,
one of the marking symbols 22B in FIG. 3B will produce
a corresponding offset. Furthermore, the design of the
wireless charging device 30 of the present invention can
be applied to a plurality of different types of electronic
devices. Therefore, when the user selects different elec-
tronic devices 20 for charging, the application software
installed on the electronic device 20 is also based on the
product model, and the display screen 21 displays the
marking symbol 22 of the correct charging position.
Therefore, the same wireless charging devices 30 can
be used by the different electronic devices 20, which
saves the user’s cost and brings considerable conven-
ience.

[0023] FIG. 5 is a schematic view of another wireless
charging device 30A of the present invention. In the
present embodiment, the wireless charging device 30A
is a clamping device. The wireless charging device 30A
still has the placement surface 31 and a wireless charging
module hidden inside the device, but further comprises
two clamping arms 34, 35, and the two clamping arms
34, 35 are mounted on two opposite sides of the wireless
charging device 30, wherein at least one of the clamping
arms can be moved toward or away from the other clamp-
ing arm. In the present embodiment, the two clamping
arms 34, 35 can be moved synchronously to open or
close. The clamping arms 34, 35 are linked or operated
in a similar manner to the conventional clamping mech-
anisms, and therefore will not be described in detail. In
the present invention. The corresponding symbol 33A is
formed on at least one of the clamping arms 34 or 35. In
the present embodiment, the corresponding symbols
33A are formed on both of the clamping arms 34 and 35.
The corresponding symbol 33A is a triangular groove re-
cessed on the top surface of the clamping arms 34, 35.
Therefore, the corresponding symbol of the present in-
vention is not limited to the planar printing pattern, and
can also be a concave or convex symbol.

[0024] FIG. 6 is a schematic view of the embodiment
of FIG. 5 used in conjunction with an electronic device.
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Generally, the clamping type wireless electronic device
30A works with a set of suction-type support frames and
is fixed in the vehicle for use. Since the size of the wireless
charging device 30A is generally smaller than that of the
electronic device 20, the present embodiment utilizes the
corresponding symbols 33A on the clamping arm 34 and
the clamping arm 35, which will not be shielded during
use, thereby facilitating the marking symbol 22 of the
electronic product 20 aligned with the corresponding
symbol 33A for the purpose of rapid and precise align-
ment of the present invention.

[0025] FIG. 7 is a schematic view of yet another wire-
less charging device 30B of the present invention. This
embodiment is substantially similar to the embodiment
of FIG. 5 and is another type of clamping device. The
wireless charging device 30B still comprises the place-
ment surface 31, the wireless charging module hidden
inside the device, and the clamping arm 34 and the
clamping arm 35, but also further comprises at least a
movable stopping member 36, the stopping member 36
is convex from the placing surface 31. When in use, three
sides of the electronic device 20 are in contact with the
stopping member 36, the clamping arm 34, and the
clamping arm 35, thereby fixing the position thereof. In
the present embodiment, the corresponding symbols
33A are still formed on the two clamping arms 34, 35.
The longitudinal position of the stopping member 36 is
designed to be adjustable, and after being adjusted for
the first time, it is not necessary to adjust it later, which
is more convenient.

[0026] FIG. 8 is a schematic view of yet another wire-
less charging device 30C of the present invention. In the
present embodiment, the wireless charging device 30C
is a reclining wireless charging product. The wireless
charging device 30C still has the placement surface 31
for the electronic device 20 to be placed on. The wireless
charging module is located under the placement surface
31, except that the placement surface 31 isinclined. The
wireless charging device 30C comprises a stopping
member 36A that protrudes from the placement surface
31 for preventing the electronic device 20 from slipping
off when placed against the placement surface 31. In the
present embodiment, the alignment symbol 33B is
formed at the stopping member 36A. The corresponding
symbol 33B is a concave linear groove.

[0027] FIG. 9 is a schematic view of the actual use of
the embodiment of FIG. 8. The preferred use of the em-
bodiment is that the electronic device 20 is placed in a
lateral position, with the back of the electronic device 20
placed on the placement surface 31, and the wide edge
is in contact with the stopping member 36A. The stopping
member 36A and the edge of the electronic device 20
form an alignment reference line. The electronic device
20 displays the marking symbol 22 and causes the mark-
ing symbol 22 to be aligned with the corresponding sym-
bol 33B. As such, the alignment operation of the elec-
tronic device 20 and the wireless charging device 30 can
be completed. In other words, the design of the present
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invention can be widely applied to a variety of different
wireless charging devices.

[0028] FIG. 10A and FIG. 10B are a schematic view
and a side view of another wireless charging device 30D
of the presentinvention. The presentembodiment is sub-
stantially similar to the embodiment of FIG. 8 and is a
reclining wireless charging device. However, the present
embodiment provides a design in which the position of
the placement surface 31 is adjustable. The wireless
charging device 30D comprises an adjustable support
set 37 and a carrier 38. The adjustable support set 37 is
a two-tier adjustable structure, and the stopping member
36A protrudes from the bottom edge of the adjustable
support set 37. The top of the adjustable support set 37
is pivotally connected to the carrier 38. The placement
surface 31 is on the surface of the carrier 38, and the
wireless charging module is located inside the carrier 38.
The design is such that when the electronic device 20
has a wider width, the edge of the electronic device 20
abuts and is aligned with the stopping member 36A, the
adjustable support set 37 can be used to adjust the place-
ment surface 31 to the center of the back of the electronic
device 20. The adjustment allows different types of elec-
tronic devices to use such reclining wireless charging
devices to achieve better charging performance.

[0029] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed embodiments. It is intended that the specifica-
tion and examples be considered as exemplary only, with
a true scope of the disclosure being indicated by the fol-
lowing claims and their equivalents.

Claims

1. A wireless charging alignment system, comprising
an electronic device and a wireless charging device,
the electronic device having a display screen capa-
ble of displaying atleast an marking symbol, the wire-
less charging device having a placement surface,
the wireless charging device being disposed with at
least a wireless charging module inside, located at
a position corresponding to the placement surface,
and the wireless charging device further comprising
atleast a corresponding symbol; when the electronic
device being placed on the placement surface, the
marking symbol being aligned with the correspond-
ing symbol to achieve position alignment for wireless
charging.

2. The wireless charging alignment system as claimed
in claim 1, wherein the marking symbol are displayed
at atleast two marking positions at different positions
onthedisplay screen, and the corresponding symbol
is formed on the placement surface to allow the mark-
ing positions aligned with the corresponding symbol.
This approach is suitable for a platform wireless
charging device.
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3. The wireless charging alignment system as claimed ing symbol on the wireless charging device.

in claim 1, wherein the marking symbol is a marking

line, and the corresponding symbol is an alignment

line; the length of the alignment line is greater than

the size of the electronic device; when the electronic 5

device is placed on the placement surface, both ends

of the marking line can be easily aligned with the

alignment line.

4. The wireless charging alignment system as claimed 10
in claim 1, wherein the marking symbol can have a
shape of a line, an arrow, a triangle, or other symbols
able to be aligned with.

5. The wireless charging alignment system as claimed 75
in claim 1, wherein the corresponding symbol is a
crossline, a straightline, an arrow, a triangle, or other
symbol able to be aligned with

6. The wireless charging alignment system as claimed 20
in claim 1, wherein the wireless charging device fur-
ther comprises two clamping arms, and the two
clamping arms are mounted on two sides of the wire-
less charging device, wherein at least one of the
clamping arms can move toward or away from the 25
other clamping arm, wherein the corresponding sym-
bol is formed on at least one of the clamping arms.

7. The wireless charging alignment system as claimed
in claim 6, wherein the wireless charging device fur- 30
ther comprises a movable stopping member protrud-
ing from the placement surface, and when in use,
the stopping member and the two clamping arms are
in contact with three edges of the electronic device
to fix the position of the electronic device. 35

8. The wireless charging alignment system as claimed
in claim 1, wherein the wireless charging device fur-
ther comprises a stopping member protruding from
the placement surface, the stopping member having 40
the at least a corresponding symbol, when the elec-
tronic device is placed on the placement surface with
a side abutting the stopping member, so that the
marking symbol can be aligned with the correspond-
ing symbol. 45

9. The wireless charging alignment system as claimed
in claim 8, wherein the placement surface of the wire-
less charging device is in an inclining pose.
50
10. A wireless charging alignment method, comprising
the steps of:

adisplay screen of an electronic device display-
ing at least a marking symbol; 55
placing the electronic device on a placement
surface of awireless charging device, alignment
the marking symbol with at least a correspond-
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A display screen of an
electronic device displaying at
least a marking symbol

l

Placing the electronic device on
a placement surface of a wireless
charging device, alignment the
marking symbol with at least a
corresponding symbol on the
wireless charging device
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